Taxonomy of the paper wasps of the subgenus Gyrostoma of the polistine genus Polistes from Vietnam is treated, with a key to all the five species occurring in Vietnam, including one described herein as new to science under the name Polistes longus sp. nov. Nests of P. gigas and P. longus sp. nov. are also described.
Introduction
The paper wasp genus Polistes, with more than 200 species worldwide, is divided into four subgenera (Carpenter 1996a) . The subgenera Gyrostoma Kirby 1828, Polistella Ashmead 1904, and  Polistes Latreille 1802 are distributed in the Old World (including Australasia), and a few species of the subgenera Gyrostoma and Polistes s. str. have been accidentally introduced into the New World; the subgenus Aphanilopterus Meunier 1888 is distributed exclusively in the New World. Of the three Old World subgenera, Gyrostoma presently has 22 species, of which four have been recorded from Vietnam: P. gigas Kirby, 1826 , P. olivaceus (DeGeer, 1773 , P. rothneyi Cameron (1900) and P. tenebricosus Lepeletier, 1836 (Nguyen and Kojima 2013) .
In this paper, based on specimens deposited in the Institute of Ecology and Biological Resources (IEBR), a taxonomic study on the subgenus Gyrostoma from Vietnam is presented: a species is described as new to science together with its nest, and the nest of another species is also described.
Methods
All material including the holotype of the new species is deposited in the Institute of Ecology and Biological Resources (IEBR), Hanoi, Vietnam. The adult morphological and color characters were observed using pinned and dried specimens under a stereoscopic microscope. Measurements of body parts were made with an ocular micrometer attached to the microscope. "Body length" indicates the length of head, mesosoma and the first two metasomal segments combined. The parts measured for the morphometric characters referred to in the descriptions are defined as in Nguyen et al. (2011) . Photographic images were made with Nikon SMZ 800N Digital Stereo Microscope, using Helicon Focus 7 software; the plates were edited with Photoshop CS6.
In the descriptions of adult morphology, the following abbreviations are used: The abbreviations F, S and T refer to numbered flagellomeres, metasomal sterna and metasomal terga, respectively; POD, distance between the inner margins of the posterior ocelli; OOD, distance between the outer margin of the posterior ocellus and the inner margin of the eye at vertex; Od, transverse diameter of a posterior ocellus; IED-c and ISD-c refer to collectors of the Insect Ecology Department and Insect Systematic Department, IEBR.
Taxonomic accounts

Subgenus Gyrostoma Kirby (1) Polistes gigas (Kirby) Figs 1−3, 19, 20
Cyclostoma gigas Kirby, 1826 , 1, 3: 36. Polistes gigas: Sonan, 1943 Notes. This is the biggest species among polistine wasps, with female body length being about 25-30 mm, and male body length even bigger, about 32-35 mm. Its distribution is restricted to one area in the northeastern part of India (Sikkim), southern China including Hong Kong, and Taiwan (Das and Gupta 1989; Tan et al. 2014) . In Vietnam, this species has been recorded from many localities in the northern part of the country (Nguyen et al. 2005) . In this study, some new localities in the northern part are added to the distribution range of the species, and a record of one locality in the southern part is also added.
Material examined. Vietnam. Cao Bang [2 ♀, Nguyen Binh, Thanh Cong, 22°34'14.2"N, 105°52'51.7"E, 9 Aug. 2012, J Kojima, H Nugroho & IED-c leg.; 2 ♀, Nguyen Binh, Thanh Cong, 23°32'29"N, 105°52'52.7"E, 8 Aug. 2012, J Kojima, H Nugroho & IED-c leg.; 1 ♀, Nguyen Binh, Thanh Cong, 23°32'37"N, 105°52'10.4"E, 7 Aug. 2012, J Kojima, H Nugroho & IED-c leg.; 6 ♀, Nguyen Binh, Tam Kim, Na Va, 22°36'17"N, 106°01'47"E, alt. 320m, 18 Oct. 2015, LPT Nguyen, DD Nguyen, MP Nguyen leg.; 1 ♀, Nguyen Binh, Thanh Cong, Phia Oac, 11 Aug. 2012, ISD-c . 19 ) was collected inside an old toilet, on the wall about 2 m from the ground, together with 8 females and 25 males. Nest structural characters are as follows. Single comb, nearly round in shape with diameter of the comb nearly 10cm and 10cm in height, tough paper-like in texture, bicoloured, almost all dark brown mixed with reddish gray, expanded from the petiole to form fan-shape in ventral view, with dorsal surface slightly concave. One-third of the cell length from the bottom at outside covered with sharp thorns (Fig. 20) . The cell where the petiole is placed is longest, about 88 mm in length, and the length of the other two next cells is 71 mm (while only 51.8 mm and 45.5 mm deep respectively). Notes. This species has been recorded from Vietnam (Das and Gupta 1984; Carpenter 1996b) but the details of localities were not given. Later, the species was recorded from provinces in the northeastern part of the country such as Ha Giang, Cao Bang, Tuyen Quang, Bac Kan, Thai Nguyen, Lang Son and Bac Giang (Nguyen et al. 2015 , Nguyen 2016 . The present study gives records from some localities in the northern part including the northwestern part, and a single locality in the southern part of the country. Polistes rothneyi Cameron, 1900, (7) 6: 410.
Notes. In Vietnam, van der Vecht (1968) recorded this species from a single locality in the southern part of the country. The species has been recorded from some provinces in the northern part such as Ha Giang, Cao Bang, Bac Kan, and Lang Son (Nguyen et al. 2015 , Nguyen 2016 ). This study adds records from other localities in the northern part of the country, and one southern record has been also added.
In previous study in Vietnam, this species has only one color form and it agrees with the color form that van der Vecht (1968: 106) referred to as subspecies quatei (Fig. 23 ). In this study, the specimens from the southern part of the country have ground color darker than the specimens from the northern part (Fig. 24) Notes. This species has been recorded from the northern part of Vietnam (Nguyen et al. 2005) (Fig. 25) . Specimens from the southern part are examined, which are new records for that region of the country. Those specimens have the metasoma more yellow than the specimens from the northern part (Fig. 26) LPT Nguyen, DD Nguyen, NT Tran leg.; 8 ♀, Chu Se, Ia Pal, 13°39'46.2"N, 108°08'04.2"E, alt. 370 m, 21 Jul. 2012, LTP Nguyen leg.] ; 1 ♀, Dak Lak, Nam N Jang, 24 Jul. 2012, ISD-c leg.
Description. Female. Body length 17.7-19.5 mm (holotype 19 mm); fore wing length 19.5-21.5 mm (holotype 21 mm).
Head in frontal view about 1.12 × as wide as high (Fig. 13) ; in dorsal view weakly swollen laterally behind eyes, then narrowed posteriorly, with posterior margin shallowly and broadly emarginate. Vertex (Fig. 14) slightly raised in area among ocelli, slightly sloped down behind posterior ocelli towards occipital carina; POD: OOD = about 1:1.7; POD about 1.5 times Od. Gena wider than eye, in lateral view 1.2 × as wide as eye (Fig. 15 ). Occipital carina complete, clearly present along entire length of gena. Inner eye margins slightly convergent ventrally, in frontal view distance of inner eye margins at clypeus 1.1 × than those at vertex (Fig. 13 ). Antennal sockets closer to inner eye margin than to each other; anterior tentorial pit slightly further apart from inner eye margin than from antennal socket; interantennal space strongly raised. Clypeus in frontal view (Fig. 13 ) nearly as wide as high, produced ventrally into blunt angle, in lateral view weakly swollen anteriorly (Fig. 15 ); length of lateral margin of clypeus lying along inner eye margin longer than diameter of antennal socket and slightly shorter than the length of malar space. Antennal scape 3 × as long as its maximum width; FI 3.1 × as long as its maximum width, FII-IV as long as wide, FV-IX wider than long, FX bullet-shaped, 1.3 × as long as its basal width.
Pronotal carina raised, produced dorsally into lamella in dorsal part, slightly sinuate backward on lateral side, reaching ventral corner of pronotum. Mesoscutum in lateral view weakly convex, about 1.16 × as long as wide between tegulae; anterior margin broadly rounded. Scutellum flattened, slightly depressed in the middle, in lateral view slightly higher at the level of mesoscutum, strongly depressed along anterior margin. Metanotum weakly convex, disc nearly flat but strongly depressed anterior margin. Propodeum short (Fig. 16) ; posterior face narrowly (about one third the maximum width of propodeum) and strongly excavated medially, more or less smoothly passing into lateral faces; propodeal orifice elongate, about 2.8 times as long as wide (measured at widest part), somewhat narrowed in dorsal half. Wings hyaline. TI short and thick, about 0.9 times as long as its apical width, in lateral view abruptly swollen dorsally just behind basal slit for reception of propodeal suspensory ligament; corner between anterior and dorsal faces bluntly angled (Fig. 17) . SII in lateral view swollen ventrally in smoothly curved line from base to apical margin.
Clypeus with scattered large punctures, each bearing sharply pointed golden bristle. Mandible with several small and shallow punctures at base and deep punctures at anterior margin. Frons covered with small and shallow punctures. Vertex and gena with minute punctures, area around ocelli with minute punctures; ventral one third of gena with large and shallow punctures. Pronotum with medium deep punctures. Mesoscutum sparsely with deep punctures; punctures on scutellum and metanotum similar to those on mesoscutum. Mesepisternum with sparse large and deep punctures in posterodorsal part, scattered shallow punctured in anteroventral part; border between posterodorsal and anteroventral parts indistinct. Dorsal metapleuron with some strong striae and shallow large punctures; ventral metapleuron with sparse strong punctures. Propodeum with strong transverse striae. Metasomal segments (Fig. 18 ) covered with minute punctures. Dark reddish brown; following parts yellow to orange-yellow: clypeus up to front except black strip between antennal socket, mandible except apical and lateral margins, lower part of gena near mandible; apical margin of pronotum along pronotal carina, a narrow transverse band near apical margin of T1, all tarsae; following parts black: propodeum except 4 large reddish brown mark, valvula, a narrow transverse strip at two third from base of T1, some mark on T2-6; hind leg (except yellow tarsa).
Male. Unknown. Distribution. South Vietnam.
Remarks. This species comes close to P. rothneyi but it is different from the latter by the female clypeus nearly as wide as high (slightly wider than high in P. rothneyi), dorsal two thirds of the gena without medium punctures (dorsal two thirds of the gena with sparse and medium punctures in P. rothneyi), propodeum with posterior face narrowly and strongly excavated medially (propodeum with posterior face widely and more shallowly excavated medially in P. rothneyi).
Etymology. The specific name refers to the very long cells of the nest. Nest. A nest (Nest#2012-TN-P-04) (Figs 21, 22) collected in Ia Pal, Chu Se, Gia Lai was examined.
